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CALCULUS. 



Conducted by J. M- COLAW, Monterey, Va. All contributions to this department should be sent to Mm. 



SOLUTIONS OF PROBLEMS. 



31. Proposed by E- B- ESCOTT, Ann Arbor, Michigan. 

Through a point O on the produced diameter Ali of a semicircle draw a 
secant OHH' , so that the quadrilateral ABBR' inscribed in the semicircle shall be a 
maximum. Prove that in this case, the projection of BB' on AB is equal in length 
to the radius ol' the circle. [ Wi7Kamso»\s Diff. Calculus, 7th edition, p. 189, Ex. 25.] 

I Solution by JOHN B. P AUGHT, A- B., Instructor in Mathematics. Indiana University, Bloom- 
ington, Indiana. 

Let OC—p\ then the equation of the circle is p*— 2ppcosti+p 2 — r*=Q. 
The roots of which are p ) =pco$H+\ (/' 2 — j> i sin 3 6)= OR' and 
p 8 =pcns6- , (r° -p'sin* »- OR. 

AOAR = OA. ORsmV= { p+r) 
f/x:osrt+ y/( r * -/> 2 gin 2 #]sin^. 

A OBR=AR. OR*inH*=(p-r) 
\pm^-^(r--p^s\n^]sin». 

.: Qd. ABRR'=2p[f*in#cos» 
+ sinWi (r s —p* sin* ff\. 

<?(Q(\) _ r(l- l 2sm i ff)S(r"--p 1 sm' t 6)+cosH(r t -2p t sm*8) 
•• df> ~ ~" f'fr'^W*) =0, fora 

maximum or minimum. 

.Reducing we have ip-*'in 4 ft— 4( p* +r*)s'.n* V +3r z =0. 




. . hin^ ^ ^ which mnst be a maximum 

from the nature of the problem. 

ED= OR' cosfl- ORcos0=(p, -p 2 )cos«=2( )/ / ^I^^i n T#r cos6 

=r / Mr*-p r s\n*V)(l—sin r V= V l^—il p*+r*) sin* 0+4p* sin* H 

II. Solution by P. P. MATZ, M. Sc . Ph. D., Professor of Mathematics and Astronomy in New 
Windsor College, New Windsor, Maryland, and J. P. W. SCHEFFER, A. M.. Hagerstown, Maryland. 

Let CB=r, CO=a,a/r=c, L COR=6, CR' tf=<4; then LACS 

=($ + #), AOCR=(<t>-ff), OR'=rsm(<t>+ff)/nm0,OR=rs\v(4>-0)/amff, and 
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8in^=e8in0 (1). The area. of the quadrilateral is 

A=*i[AO+OR'-BOx. aff]sin0,=ar[cos#+</(l-c*sin'#)]sin0. . . . (2). which 
is to be a maximum. 

Differentiating, etc., we have 
<?A l-2sin*0 , x/(l-sin s #) 





dff ~ 1^2c'~am*F + '^(i^c^m^ff) ==0 - ' --W- 
.'. 4c*cos 4 0— 4(c s -l)cos s H— 1=0.. ..(»), 
or 4c*sin 4 (9-4(<; 2 + l)sin 2 #+3=0. . . .(/8). 
From (a), cos*0=4<r^ |/[(e*-l)*+c 8 ]+( ( ,-'-l) }-....(*). 
From (1), cos*0=»H »/[(c 8 -l) s +c s ]-(fl ! -l) j- ... ..(5). 

The projection of RR ' on A B is "2— OR' — OR)cn*tt,—2rcc*fco&0 (fi\ 

Substituting the square roots of (4) and (5) in (6), etc., we have P = r. 
m. Solution by 6. B. M. ZERR, A. M., Principal of High Sohool. Staunton, Virginia- 
Let O be the origin, Ox, Oy the axes,, C the centre of the circle, 
OC=a, BC=AC=r, tmROB=m. 

Then equation to circle is (x— a)*+y* =r s , 
and equation to line ORR ' is y=m.x. 
By substitution we get 

{x—a)* + m*x t =r*. 
a±,/(»-* +r t m t —a s m*) 
' * 1+m* 

maAmi/^+ y'M'-ff'w' ) 
y —__ . 

Now area tfi^-area ORB= max. . •. i OA x R'D- WBxRE= max. 

^ 1 1-r-m 2 ! 

_ i(ffl _, } j _„__„ |. =max . 

. mar-hmat/i^+r'm 9 — a*m.*) 

, . ■ =max. 

l+m* 

Reducing the first differential coefficient we get 

r'+r*m t —2a , m t **r(m a -lh / (r*+r <! w s —a*m\ 

Squaring and reducing we easily get m*r 2 + 2(2« s — r s )m s = 3r s . 

•'• '»* a -£r[2i/(«*—a*»'*+» ,i )-2«* +■>•*], as the only admissible value. 
The projection of RR ' on AB=ED= OB- OE= V( y, + gglr£^ = 

1+TO* 

for the above value of j»*. 

When a=r, m*=l. .-. ^ROB=>ib°. 

Also solved by Alfred Hume, C. E. White, and IT. W. Dratoghon. 



